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DISTRIBUTED ON-DEMAND MEDIA 
TRANSCODING SYSTEM AND METHOD 

PRIORITY 

This application is a continuation-in-part of US. patent 
application Ser. No. 10/465,805, ?led Jun. 20, 2003 now 
US. Pat. No. 6,888,477, which is a continuation of Ser. No. 
10/141,966 now US. Pat. No. 6,593,860, ?led May 10, 
2002, which is a continuation of Ser. No. 09/742,294 now 
US. Pat. No. 6,407,680, ?led Dec. 22, 2000. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a system and method for 

transcoding information. More speci?cally, the present 
invention relates to a system and method for transcoding 
media content. 

2. Related Art 
The rapid publication of media content has been sought 

throughout human history. Publishers strive to deliver media 
content faster to larger audiences. As used herein, the term 
“media content” refers to any information, including audio, 
video, data, ideas, images, story, sound, text, or other 
content, that is perceived by one or more human senses. 

The digital representation of media content combined 
with computing and networking technologies now provide a 
powerful way to publish. According to this new mode of 
publishing, networking technology permits the delivery of 
digitiZed media content over a network to end user comput 
ers. Communication protocols de?ne how the digitized 
media content is exchanged over the network. A media 
player runs on the end user computer to allow the user to 
play or otherwise experience the media content. 

Digital representations of media content come in different 
types. These types are generally de?ned according to a series 
of publishing variables which can include, but are not 
limited to, the ?le format, bit rate, communication 
protocol(s), physical medium, compression algorithm, and/ 
or digital rights management information associated with the 
media content. The type of digitiZed media content which is 
used will depend upon a number of factors, such as, the 
computing and/or networking technology used in the pro 
cess of publishing and the nature of the content itself. 

For example, many types of digitiZed media content are 
de?ned according to a ?le format. Common ?le formats 
include QUICK TIME, MPEG, AVI, MP3, REAL, WIN 
DOWS MEDIA, H.263 video coding, and PALM-compat 
ible formats. A format can de?ne media content as a ?le or 
in a data stream. See, for example, the graphics ?le formats 
and other formats described by J. D. Murray and W. van 
Ryper, The Encyclopedia of Graphics File Formats, Second 
Edition (O’Reilly & Associates, Inc.: Sebastopol, Calif.), 
1996, which is incorporated in its entirety herein by refer 
ence. 

DigitiZed media content types can also be categorized 
according to the type of encoding or compression technique 
that is used to reduce the physical siZe of the media content, 
or according to the type of physical medium that supports 
the storage of the media content. Different kinds of physical 
medium are used in publishing media content, such as 
magnetic or optical storage devices, memory devices, and 
wireless mediums. 

DigitiZed media content types may also be categoriZed by 
the type of communication protocol or protocols used to 
transmit the media content. In packet-switched networks 
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2 
such as the Internet, many layers of protocols are used. Such 
protocols can include network and transport protocols and 
application protocols. Network and transport protocols are 
in part responsible for delivering packets of digital data. 
Examples of network and transport protocols are Internet 
Protocol (IP), Transmission Control Protocol (TCP), User 
Datagram Protocol (UDP), and Real-Time Transport Proto 
col (RTP). Application protocols are higher level protocols 
that run on top of the network and transport protocols. 
Among other things, application protocols provide services 
that support digital media publishing. Examples of applica 
tion protocols used in World Wide Web technology are 
HyperText Transport Protocol (HTTP) and Real-Time 
Streaming Protocol (RTSP). 
The emergence of a fast-growing number of media play 

ers has created a widening gap between the richness of the 
various types of media content and the diverse capabilities 
of the client devices to handle the content. As a result, the 
technology selection process for the end user has become 
quite complicated. For example, the user often cannot be 
certain that a given media player will be able to play the type 
of media content in which he or she is interested. Also, the 
user may be required to frequently download new media 
playing software in order to access desired content. 

Furthermore, because users employ a wide variety of 
client media players, content providers are required to 
publish original media content in a number of source types 
in order to deliver the content to a large number of users. 
Content providers with archived media content also face a 
burden of having to publish archived media content into new 
or updated source types. 

Transcoders convert certain types of media content 
(source type) to another type of media content (destination 
type). This conversion is known as “transcoding.” Transcod 
ing can involve a number of different conversion operations. 
The particular conversion operations used depend upon what 
publishing variables are being converted. For example, 
transcoding can involve a conversion operation from one 
encoded data format to another encoded data format (such 
as, converting CCITT Group 3 encoded data to RLE 
encoded data.) See, Murray and vanRyper, p. 1095. 

Conventional multi-type transcoding services are pro 
vided off-line, before the content provider publishes media 
content, adding an undesirable and unavoidable delay to the 
publishing process. Although arrangements for the real-time 
transcoding of media content are known, (e.g., transcoding 
and delivery of live media events over the Internet), these 
arrangements are limited in that they only allow for media 
content to be transcoded into a single destination type, and 
do not permit for the delivery of media content in multiple 
destination types. 

Also, because off-line multi-format transcoding services 
are expensive, content providers can only afford to have 
their media content transcoded into a limited number of 
destination types. Users with media players incapable of 
accommodating the destination type of the transcoded ?les 
simply cannot access the content. Accordingly, conventional 
media production is limited to a “push” process in which 
content providers are forced to speculate about which media 
player users will employ to play their media ?les. 
As a further result of this rapid development in media 

publishing technology, new intemet and wireless device 
manufacturers must also invest heavily in the transcoding of 
media content so that a variety of content can be experienced 
on new media playing devices as new destination types. 
Thus, new internet and wireless device manufacturers expe 
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rience the same setbacks and disadvantages from conven 
tional transcoding schemes as described above. 

SUMMARY OF THE INVENTION 

A method for transcoding media content from a source 
type to a destination type is provided including fetching 
media content; selecting one of multiple transcoders for 
transcoding from multiple source types to multiple destina 
tion types, Wherein the one transcoder is selected based at 
least on the destination type; sending the media content to 
the selected transcoder; transcoding the media content to the 
destination type, thereby generating transcoded media con 
tent; inserting a clip or trailer or both into the transcoded 
media content; and transmitting the transcoded media con 
tent including the clip or trailer or both. 
A method for delivering media content over a netWork is 

also provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; inserting 
a clip or trailer or both into the transcoded media content; 
and selecting and delivering a copy of one of the multiple 
copies including the clip or trailer or both in response to each 
of the requests. 
A method for transcoding media content from a source 

type to a destination type is further provided including 
fetching media content; selecting one of multiple transcod 
ers for transcoding from multiple source types to multiple 
destination types, Wherein the one transcoder is selected 
based at least on the destination type; sending the media 
content to the selected transcoder; transcoding the media 
content to the destination type, thereby generating 
transcoded media content; doWnloading the transcoded 
media content to a destination of the destination type. 
A method for delivering media content over a netWork is 

also provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; and 
selecting and doWnloading a copy of one of the multiple 
copies in response to each of the requests. 
A method for transcoding media content from a source 

type to a destination type is also provided fetching media 
content; selecting one of multiple transcoders for transcod 
ing from multiple source types to multiple destination types, 
Wherein the one transcoder is selected based at least on the 
destination type; automatically detecting one or more des 
tination format criteria Without end-user input; sending the 
media content to the selected transcoder; transcoding the 
media content to the destination type, thereby generating 
transcoded media content; and transmitting the transcoded 
media content. 
A method for delivering media content over a netWork is 

also provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; automati 
cally detecting one or more destination format criteria 
Without end-user input; selecting and delivering a copy of 
one of the multiple copies in response to each of the 
requests. 
A method for transcoding media content from a source 

type to a destination type is also provided including fetching 
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4 
media content; selecting one of multiple transcoders for 
transcoding from multiple source types to multiple destina 
tion types, Wherein the one transcoder is selected based at 
least on the destination type; sending the media content to 
the selected transcoder; transcoding the media content to the 
destination type, thereby generating transcoded media con 
tent; pre-caching the transcoded media content during an 
off-peak period; and transmitting the transcoded media 
content during an on-peak period. 
A method for delivering media content over a netWork is 

further provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; pre 
caching the transcoded media content during an off-peak 
period; and selecting and delivering during an on-peak 
period a copy of one of the multiple copies in response to 
each of the requests. 
A method for providing media content transcoding ser 

vices is also provided including fetching media content; 
selecting one of multiple transcoders for transcoding from 
multiple source types to multiple destination types, Wherein 
the one transcoder is selected based at least on the destina 
tion type; sending the media content to the selected 
transcoder; transcoding the media content to the destination 
type, thereby generating transcoded media content; trans 
mitting the transcoded media content according to band 
Width criteria supplied to a media content service provider 
that performs the media content transcoding operation. 
A method for providing media content transcoding ser 

vices is further provided including fetching media content; 
selecting one of multiple transcoders for transcoding from 
multiple source types to multiple destination types, Wherein 
the one transcoder is selected based at least on the destina 
tion type; sending the media content to the selected 
transcoder; transcoding the media content to the destination 
type, thereby generating transcoded media content; and 
transmitting the transcoded media content according to 
bandWidth criteria selected by a transcoding service provider 
that also performs the media content transcoding operation. 
A method for delivering media content over a netWork is 

also provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; and 
selecting and delivering a copy of one of the multiple copies 
in response to each of the requests according to bandWidth 
criteria selected by a transcoding service provider that also 
performs the media content transcoding operation. 
A method for delivering media content over a netWork is 

further provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; and 
selecting and delivering a copy of one of the multiple copies 
in response to each of the requests according to bandWidth 
criteria supplied to a media content service provider that 
performs the media content transcoding operation. 
A method for providing media content transcoding ser 

vices is also provided including fetching media content; 
selecting one of multiple transcoders for transcoding from 
multiple source types to multiple destination types, Wherein 
the one transcoder is selected based at least on the destina 
tion type; sending the media content to the selected 
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transcoder; transcoding the media content to the destination 
type, thereby generating transcoded media content; and 
transmitting the transcoded media content; and wherein the 
selected one of the multiple transcoders for transcoding from 
a source type to a destination type which have different: ?le 
formats of the media content; bit-rates of the media content; 
communication protocols according to which the media 
content is transferred; physical media on which the media 
content is stored; encoding formats; compression algo 
rithms; or combinations thereof. 
A method for delivering media content over a network is 

further provided including transcoding the media content to 
generate multiple copies of the media content, each of the 
multiple copies having a different destination type or a 
different source type or both; storing the multiple copies in 
a cache; receiving requests for the media content; and 
selecting and delivering a copy of one of the multiple copies 
in response to each of the requests, and wherein the different 
destination type or different source type or both of each of 
the multiple copies having different: ?le formats of the 
media content; bit-rates of the media content; communica 
tion protocols according to which the media content is 
transferred; physical media on which the media content is 
stored; encoding formats; compression algorithms; or com 
binations thereof. 

BRIEF DESCRIPTION OF THE FIGURES 

The accompanying drawings, which are incorporated 
herein and form a part of the speci?cation, illustrate the 
present invention and, together with the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the pertinent art to make and use the 
invention. 

In the drawings: 
FIG. 1 is a block diagram of a media transcoding system 

according to one embodiment of the present invention. 
FIG. 2 is a block diagram of an example media transcod 

ing engine according to one embodiment of the present 
invention. 

FIG. 3 is a ?owchart that describes a routine for publish 
ing media content according to an embodiment of the 
present invention. 

FIG. 4 is a ?owchart that describes a routine for publish 
ing media content according to an embodiment of the 
present invention. 

FIGS. 5A-5C are a ?owchart that describes a routine for 
accessing media content according to an embodiment of the 
present invention. 

FIG. 6 depicts an exemplary transcoder that may be used 
in accordance with embodiments of the present invention. 

FIG. 7 is a table showing exemplary transcoding source 
types and destination types for various publishing variables 
according to an embodiment of the present invention. 

FIG. 8A is a block diagram of a media transcoding system 
according to another embodiment of the present invention. 

FIG. 8B is a block diagram of an example media transcod 
ing engine according to another embodiment of the present 
invention. 

FIG. 9A is a block diagram of a media transcoding system 
according to another embodiment of the present invention. 

FIG. 9B is a block diagram of an example media transcod 
ing engine according to another embodiment of the present 
invention. 

FIG. 10 is a block diagram of an example transcoding 
service according to another embodiment of the present 
invention. 
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6 
FIG. 11 is a table illustrating a steady cache transfer 

balancing system and method according to another embodi 
ment of the present invention. 
The present invention will now be described with refer 

ence to the accompanying drawings. In the drawings, like 
reference numbers indicate identical or functionally similar 
elements. Additionally, the left-most digit(s) of a reference 
number identi?es the drawing in which the reference num 
ber ?rst appears. 

INCORPORATION BY REFERENCE 

What follows is a cite list of references each of which is, 
in addition to that which is described as background of the 
invention, the abstract and the invention summary, hereby 
incorporated by reference into the detailed description of the 
preferred embodiments below, as disclosing alternative 
embodiments of elements or features of the preferred 
embodiments not otherwise set forth in detail below. A 
single one or a combination of two or more of these 
references may be consulted to obtain a variation of the 
preferred embodiments described in the detailed description 
herein: 
US. Pat. No. 3,394,352, issued July, 1968; US. Pat. No. 

3,937,881, issued February 1976; US. Pat. No. 5,657,015, 
issued August 1997; US. Pat. No. 6,407,680, issued June 
2002; US. Pat. No. 6,466,939, issued Oct. 15, 2002; US. 
Pat. No. 5,928,330, issued Jul. 27, 1999; US. Pat. No. 
6,317,134, issued Nov. 13, 2001; and US. Pat. No. 6,070, 
002, issued May 30, 2000; and 
US. published applications No. 2002/0093507, published 

May 15, 2003, 2002/0099858, published Jul. 25, 2002, and 
2002/0099770, published Jul. 25, 2002, 2002/0091800, pub 
lished Jul. 11, 2002; and 
US. patent application Ser. No. 10/076,090, ?led Feb. 2, 

2002; and 
Chapman, Nigel et al., “Digital Multimedia,” John Wiley 

& Sons, Ltd., Copyright 2000 (Entire book provided); and 
Murray, James D. et al., “Encyclopedia of Graphics File 

Formats: Second Edition,” O’Reilly & Associates, Inc., 
Copyright 1994, 1996 (Entire book provided). 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
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A. Overview of the Invention 
B. Operating Environment 
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D. Publishing of Media Content According to Embodiments 

of the Present Invention 
E. Accessing Media Content According to Embodiments of 

the Present Invention 
F. Further Transcoder Operation and Media Content 

Examples 
G. Alternate Embodiments of the Present Invention 
H. Conclusion 

A. Overview of the Preferred Embodiments 

A system and method in accordance with preferred 
embodiments includes systems and method for the on 
demand transcoding of media information from a variety of 
source types into a variety of destination types. According to 
a preferred embodiment, in a system comprising a plurality 
of transcoders for transcoding from a plurality of source 
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types to a plurality of destination types, a method is provided 
for transcoding media content from a source type to a 
destination type. The method includes receiving a transcod 
ing request for the media content, fetching the media con 
tent, and sending the media content to a selected one of the 
plurality of transcoders. The transcoder is selected based on 
the source type and the destination type. The transcoder 
transcodes the media content from the source type to the 
destination type, thereby generating transcoded media con 
tent. The transcoded media content is then transmitted. 
A media transcoding system in accordance With a pre 

ferred embodiment transcodes media content from a source 
type to a destination type. The transcoding system includes 
a network interface, a resource manager, a transmitting 
server, a streaming server, and a plurality of transcoders for 
transcoding from a plurality of source types to a plurality of 
destination types. The netWork interface receives a transcod 
ing request for media content. The resource manager com 
mands the transmitting server to fetch the media content. 
The resource manager further selects one of the plurality of 
transcoders based on the source type and destination type, 
and commands the selected transcoder to transcode the 
media content from the source type to the destination type to 
generate transcoded media content. The resource manager 
also commands the streaming server to transmit the 
transcoded media content. 

In another embodiment, a method is provided for 
transcoding media content from a source type to a destina 
tion type, comprising the steps of receiving a transcoding 
request for the media content, fetching the media content, 
selecting one of a plurality of transcoders for transcoding 
from a plurality of source types to a plurality of destination 
types based on the source type and the destination type, 
sending the media content to the selected transcoder, 
transcoding the media content from the source type to the 
destination type, thereby generating a transcoded media ?le, 
and transmitting the transcoded media content. 

In further embodiments, the media content may comprise 
either a ?le of digital information or a stream of digital data. 
In further embodiments, the media content is fetched, sent 
and transcoded as a stream of digital data, the transcoded 
media ?le is transmitted as a stream of digital data, and the 
fetching, sending, transcoding and transmitting are all per 
formed in a pipelined fashion. 

In further embodiments, the transcoding request is 
received over the Internet and the transcoded media content 
is transmitted over the Internet. 

In further embodiments, the media content type is de?ned 
according to at least one publishing variable, Wherein the 
publishing variable may be the ?le format of the media 
content, the bit-rate of the media content, the compression 
algorithm according to Which the media content is stored, 
the communication protocol according to Which the media 
content is transferred, or the physical medium on Which the 
media content is stored, and the step of transcoding the 
media content comprises converting the publishing variable 
of the media content from a source publishing variable type 
to a destination publishing variable type. 
A media transcoding system in accordance With a pre 

ferred embodiment transcodes media content from a source 
type to a destination type. The media transcoding system 
includes a netWork interface, a resource manager, a trans 
mitting server, a streaming server, and a plurality of 
transcoders for transcoding from a plurality of source types 
to a plurality of destination types. The netWork interface is 
adapted to receive a transcoding request for the media 
content. The resource manager is adapted to respond to the 
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8 
transcoding request and, in response to the transcoding 
request, to command the transcoding server to fetch the 
media content, to select one of the plurality of transcoders 
based on the source type and the destination type, to 
command the selected transcoder to transcode the media 
content from the source type to the destination type, thereby 
generating transcoded media content, and to command the 
streaming server to transmit the transcoded media content. 

In further embodiments, the media content may comprise 
a ?le of digital information or a stream of digital data. 

In further embodiments, the transmitting server is adapted 
to fetch the media content as a data stream, the selected 
transcoder is adapted to transcode the media content as a 
data stream, and the streaming server is adapted to transmit 
the transcoded media content as a data stream. The resource 

manager manages the operation of the transmitting server, 
the selected transcoder, and the streaming server so that the 
fetching, transcoding and transmitting occur in a pipelined 
fashion. 

In further embodiments, the netWork interface is adapted 
to receive the transcoding request over the Internet and the 
streaming server is adapted to transmit the transcoded media 
content over the Internet. 

In further embodiments, the media content type is de?ned 
according to at least one publishing variable, Wherein the 
publishing variable may be the ?le format of the media 
content, the bit-rate of the media content, the compression 
algorithm according to Which the media content is stored, 
the communication protocol according to Which the media 
content is transferred, or the physical medium on Which the 
media content is stored, and the selected transcoder is 
adapted to convert the publishing variable of the media 
content from a source publishing variable type to a desti 
nation publishing variable type. 

Systems and methods in accordance With preferred 
embodiments are advantageous in that they permit the 
transcoding of media content on demand from a single one 
or a variety of source types to a variety of destination types 
in a manner that is transparent to the content provider and 
the user. Systems and methods in accordance With preferred 
embodiments are also advantageous in that they permit the 
transcoding of media content stored in ?les on demand from 
a single source type or a variety of source types to a variety 
of destination types in a manner that is transparent to the 
content provider and the user. 

Another advantage of systems and methods in accordance 
With preferred embodiments is that they permit the transcod 
ing of live (i.e., streaming) media content on demand from 
a single source type to a variety of destination types in a 
manner that is transparent to the content provider and the 
user. 

Another bene?t of systems and methods in accordance 
With preferred embodiments is that they permit a user to play 
various types of media content regardless of the media 
player employed by the user. 

Yet another bene?t of systems and methods in accordance 
With preferred embodiments is that they obviate the need for 
a user to doWnload a neWer media player or upgrade an 
existing media player in order to access desired media 
content. 

A further advantage of systems and methods in accor 
dance With preferred embodiments is that they permit a 
content provider to provide original media content in a 
single source type to a large number of users using diverse 
media players that accept different media content types. 
A further bene?t of systems and methods in accordance 

With preferred embodiments is that they expedite the pub 






























